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1. « « ^ 

fiil85XA:0i^ta^®i:fll5e3ix^J®#ffiFiBXftC 
- 1 - 
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3*fI5-r*fi(fg5m 1 © ^.* y ^^e^m 2 ^ * i; ® 
i, BiJ8B» 2 e>;^ -7^ y r TBIJEX:ft:dx^iatlt|8i: 

^j^^n/t^-g-gusexArc xigiiffixf^i®*cSifT 
*;jDXoji^T*'f'Sff5-e'* <i:^*^BiifexA<o^« 
^nTv^-2>i^^8iigexf^%>*c>^fuffl)^j^iso3-tf 
xij!iiexf^«^tXA3rMii«^uao3 bt^fitrsexf^ 
%9%SQ85xiax«i«tiD;;axf^llStt:o»b{Km uixv/^r 
raf^lR«rcflboffu^»xf^%j*«iA-f&»4©j^ 

t30»fc45Xjir^ffl^src x:p-r«>* 1 c?oxf^ 

%?»DX<0jiff*«|>»f5-«-T|S)Xf^^*»PXjl*tft»» 

CpgS; S fis<oXf^%?5:»DXfi{ti^(D;raxf^lStt*caBA 
©tT-sfiifeisiixo^sAiie^^T^^, 

(2J 49?FI}!S?:<iO<Ba»lJK*C*'V^X, 

Xf^%«)»S««fiiJ4fcl8TfflrlBS 1 
:^K%'SL^xm^m 1 ((97" - ^ 1 (o / * i;^ 
- 2- 
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^ -y ^ r -t^ o 

(4) '^rFm^<2;«g^mi^^*^^*r, fin!Ei;ftl? 

rcttBOffilA^A*- ro^-X:^*^^ (identify 

TjrcS^RiT'fe^ 1 <D / ^ ^} ^WL<om 2 <0 / ^} ^ 

iomXPpntJ^ IW IBX A Tj;&il*0^ W 5 *T.7t« -fr^c 
- 3 - 

l85n*iE^3lXA*»tt-f*m 2©X*«*»t¥ 
e: t * ¥ L -c t!' !? . fiiiKffi 1 oxi^0]tt^®:rc iR 

m^mn^xMc tm-'f^i&<DjEn^xMc^ 
gijges 2<6)X^»fm¥gi:o^»*6)ii*^ u 1:85 cm 
1 <£jx#.afjK¥iKK:tRW5*t-cu^*wE^ffl«s 
x^i:Xfii-f&m9e)j^7^sr r ^mr ^wt^mx 

<u m A ^ T J- o 

19) 4?§^*1^^®ifiSffl^8?Si^i-v^-C, 

gogem 1 <DX^9fM^SLvcfxm''^i/s,(ox^ 

iDUtSL^f>'b^^X^^^ - r;^JJ^fic$n-C*?'P, 

f&i cx^if^^- rw<yx^3^i'f'^-c^«t^®T6 

ss!<i:-r'6t«te;rax<2^^i^Aiafc'/-^rA, 

i/^x j^titK.(oijSA(oxn^mxvc^^rt^^xn, 
mt&^^n^x^^JE'^^x^tstis^Bi^trJb 
- 5 - 



4100^54- 64780(2} 
saffiX A^/*' - T'o «f gu BBS 2 <D t' - ^ (iy f5 

ii3nT^/^«\nXAo 1 -rptBosex:^ Tjrc kjlx 

4ttl«JDX©JfeAiSI5'XJ^ r A. 
C t ©(k-rimW^PXWfeAillRv^^T^A, 

5^*1 orcu/tci^fl^Sti-f^tottt^traxrc*- 
ft hffkA^^^y 

^367'-^*■Wfill*f^o^^fe:^MTlaS3n*x 0 
urtc <!:*fl?©fr*»ttOTXrc*^(rr*«RAiS 
e ^ ^ A , 

w^itsOM BffffizraXtti««>X:aXft^ia: t a^u 

<yXAI?«^R**IC>'f^^ 1 ©X^affrjK^St^^ 

- 4 - 

X 9rct^/tct3:4?ai-f*»ttlJ5nXe>ifeAiIR 

>/ j:^ 7^ A „ 

ggiem 2cDX^fi?K¥U:x)»c><syjE^'5:XA^5 

fflf«sxAtx«5n/t«^, fiiiEs^i>*y^ 
®WOBiifS^fflfOSXA«:«tt;c;T*^2r-^Sr 
i^UTT^^i 2<iy-'^7"y:7'^^:r*ci:?:#ffi 
t-r^filtt^XOj&RAjUB^^^T-^* 

a3 OTXW«io^»«:$g3i5#txOTX(c^$nt. 

w-6XA30i«fffitfe®tao/tCd:*f«S-r*OK: 

, m^x^i)'-m^m \ (oi' - ^ vc^^v>xmm 

Btl8BXJ!l*«lWe» 2 or - ^«C«c5v>T»«*^^Sg 

*vn: c t *s?-r» 4 Of' - ^ t-tn-ifn 

Et8:-t*n:4C><oSl .^2 ,m3*'XCXS4e>> 
* y^lgTjsxAffi'K^ai^JR^^^nAXAt^^fo 

- 6 - 
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T*l»(a5Dl©jteAaHE'X^^A#ci?'VAT> S58B 
b K-^ W b t ©fUS f -6 m 2 ^ 7^ , i » 

bfi?E^mL-rjt$^^ij5g-r*m 3 <o ^ r y 
>^ t * mmm 3 (o ^ y T'xmfZx^Ty^mi^^m 

}Qm 2^ y ^'TmuxM.Tb^^m^mt^m^ 
tiTtm^mt^x^vctiiG-r^m^m i <d / 

- 7 - 

:*:^?g(a:^fes;jpx»c*'i:r*iteAiH&'/^"^Arc 
#5* ^ -y ^ 7- A oUJsa vcxM^om^T^i^ 

i^Xn^ CWorkpiece) T ^ t« ^ra X 5r , 

«;!raxrc*-frr*^teAili£*>^j*7^Arc*'u^-cw:» 
(aj iKjAu^iDiaa 

(b) ^^-^ i>^txn^(omm<oi».m^ r^t}^ 

i8L^<oXY^m-i^m\^rt^< \y 9 v foi($Lm t *y ^ T 
^ ^ A e> © . 

(d) i» RiJ O 9 S 

X K (a) . (bj . (c) . (dj O ^ T ^ (c) y ^ 7^ A 

- 9 - 



^fflie54- 64780(3) 

K:8nEXAcy&j|l3n-cw-6^#%fiiiEXf^%jrc 

3«tUfflJ^^B&5^T:^geif^%l<»:X^5:fi^r^-e-L 

h ^m^^xr^^ ^ mi&mx^^<o mxY^n^ 

U0Ci/^-rf53f^^i|«rc#«;^H/»Xf^%l4 

ieA:r&m7o:*xy7't, m^m 1 (o ^ 7- y y 
xmitvcmmmxnm^^mA^ixitmi&xr^% 
^mx-t ^itibioi^ c.mxr ^ ir ^ j^ -^nw,-^^ 
^ m 8 ^ 7" y r 1 h ^ 0 X ^mmn^ffc 1 !) 
$> ^ 1 o<oxrf^(Dmxi!f^^oj%^t^':>7tm^^ 
<o xi^^ ^ mxmU(Dmxn$(k^vcmA ux^a 

«tS»0Xi2>iteAiSe«^J^^A, 

^ i> x^vc i^xr^f^Ksri-r^mx^vcvjio 
x(om^m3<o^Ty:rx^ mi^^^ ^ tiiii \^ 
^^^nsik^to^m^ - f- :^xmmm 3 , m 4 . 

m 5 (O T :r {^Xlffimn^(0 A. - ^ (O 

**fT9x vc i^rtc t ^mm t ^m^mxfo 

-8 - 

:Bny:>^mA.htiX^i>c t < «:xff«3;diJt«HgH 
flP«&K:J5Li>» y :^(e^T^mx^^^x\^i>^nx 

tf^<0 ^95i^ X i:> xm K V ^O^Sx)itSi«]^iX 

j^o'ficK® [.xv^Jb^^^^fzmxfomistn^ 

«'e'Cn*^i>|S^< i:<Ao.«:f^3K?:JlftA^S8T^t 
t3 L «> * C t f» # T tt « u>o XflSO t 

Birie5^tc»psiiEK yA'icx*»DX*tr»KfU'rpj ux 

f^%<£jflB<ujpXffi ili -C oaqXXei'>*ti'-'>'>'J^ 
^:iia6;6X OrcutRXf^^/^j^-r^WttlOTXS: 

-10- 
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SLf^cxrjt>n^j: rfVcii:^x\^io ^ ^ x ^ h 

35:^a$c^;L«:X:ftTl «)^SI:!&iOTXttttC(Xj. 
Yj .Zi) T^i:/t^e^»-»«>OTX7'°iJ^9A<zi 

5?^^K:*?v»-rIsiUtttit(Xj .Yj .Zj ) Tflboffl 
Si«t>»nX«^«.*«^X:a (T2)rc X *;rox^^BS'r 

i<K:tttaCXi.Yj,Zj) rxr^^vcw^-i 

«iajo»DXX@(i)trHiiiE^asc35*^i:/t<!:S<c«:ra 
- 1 1 - 

■rs/tio^^^^ciJ'w-rtttei^ffiCDXic^^^n^x 

* yfflli««:^U«)finS5X^ojE«*S'»i»l?'J 
tft®w:)?^i5T'67' - ^(I)*^ hTUTr^-u^-tRiX 
A;5JiB*^3n^(JfS«5flXw:At3rt<«£|T, fitllBT'-- 
^ il) i , p\^mmx^ vcm^^ tihm^^ - ^ ^\) 

vcnit^r h r - ^{l[)<t *it«L(^X:H:0^»^:1H) 
:^ T 4 X u -r ^. o ^ c^^^^tkx ^ h t 
fijs^n/tiv/^ oct<a(B3XA3&*ift^*c5fQu«: 

«j fi'J * ite «> * t 'iJ* ^ S4 w: 50 * ^®ic*&tu^0 

T^sv^bn^* X^^^J^iJ-i/^-r laBugeoJt^^fJ 
Sw:xoT:^m^S«^^X^t1&<ii^iES«X;^ 

-^(ll);ji-?^hT5n*xo(^«^?-t:*?lJc©7'- 

- 1 3 - 



«FB0fB54- 64780(4) 
ffiaT«?a4 (K - 1 )ffie)OTXXe*«B&r* 

X 0NnsnxrDir9i^^«fjEL4»mH:ftb4 

W®x^fii!S^<^«tca-^MnTrQX5n*-i< 

^;tbix;tXf^%lttB0^6<jrc3!HJX;&iTS3S: < t 4> 
a!?0»DXW^*CS^U-CWC**|iROTXUX 0 

"craxf^tercBa«t*r4fi?«j&S30«-t«>««rc«»A 
t>*rr T , 

■4c^^«)j^'&W:««OTXw:*-J1-*^feA£ie 

W ^ffiXaX)»e?I5Ui£«>ft3$X:^^^^te«^W^^7t 

ig*,w:-tnJfelfto-?*'^'t«^jt»nX*4'ISf-r^ < MC 
<D»pXf^3!t«x)»bflsm5n*x9(cu. 

K:j5ij«>XflP%>(I)*I^f^3!?«'^ifiA C XdS&S?! 
b-t«9BUK:^mxAo^l8%?Tot: ) P]XflF«zilB) 
^)f^i5-r*fi»«^oxi^7*?L«)&x 0(Ci/^;fA 

5nrt:iHlEXf^*KJin«:^0«:tS*^b*T.n:«/?T«:7^- 
- 1 2- 

i^A:^:$raX^Tj Km^-fhmmr-^mt^^ 

^-^WInraX^Tj iiPdUJ^IfiJ^jE'^'iXATi 
5:Tj (Dfti?rcigSUt:X:3ra«^305 5??75n*X 

y®«rc«:RID?^«oX^T«)*ci5:j3^-riS^ 

-:3^Bn5Su/tx ^K:OTXo^3f^5n^if^%)iI) 
v^rfi^THlXtf'^Xf^'feJOlfe'^^S^'^ 
b ^^ -t c ic - A. 3 n ^ . -t U "C Pd X ttt ftJ T 

h ^uct^Ln^^xn^^) i ^-r \^%x^m{\)t 
i^'^asA^ni^MCcyNcsgarcftteA^n^tx 

f^%j(tf)rc3?^fc;U7t»DX A^i^s^n^x 

-5 w: « o -r -6 • ^ o« ^ N n P3 «: wcff »o 
Xf^«5 i rcstttffiTS * X orc!K«RO»nX3^o 
A^:B?K-fax OfCLt^Xi/^l^XmiaXf^^&i 

iiilKL/f^'^^y h7j5Mn<o;njXf^3!£««^$<J»u 

- 1 4 - 
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l^m, ri X \^ S X M: :^ '-y (O ^ <o XM u c 

r " ^ {i)(of^n^cum uxm:tm u^xm,^ m 

X'y:^y'J^(0^^t^VCM^Um^'Sjm^hLit>X 

e^T^c^K^cyBTjiBT' - ^ [u , mnx Mc<o mn^ 

x^ffC}p$iBi.xmnn^^iin:c ti^Ttiimr 

jgKix, ^^mvci^^xnx^(omn^,^r a 
- 1 5- 

m 1 m vc x^^ 1 r t> ^ xm 

HmxMAm^ -y ^ -r ^ ^msir ^^mxm^ . 

aT*A. mm9c^\^x^^x:s[^vc& < 

n 1 , MH 2 Mc j ;^^eetlt3i^-cv>*. 

r. vcufSL m mm r, 1 , nh 2 

NHj .3tOfXA^;!^i^i^MGl ,M02 . 

^-NCi , N a } <o vc n - ^ '-^ ^ mm^^ 

5: # tf P 1) P (Powe^t Distrlbut ion Panel) if I 

'f ^ I 1 <o:^m^ffcncti7)*h^^mx 

r I 2 :Oin^ h tix ^ c xm'j^ ^ ^ y 
1 I <D:^^(fcn.mx<u^m^ riniXHp^^i^m,m 

- 1 7 - 



#i§lB54-64780C5) 

it^^V}mcDmn^Bl^mi^if\^x^n-$Xc(D 

i'iifiu-rt/»ftirrnw:(si yKcxi-t<DK<£)»D 
xt>ia»iKlHl5et-a-^^«fOS«>:?'o -tj^^^js^;*^ 

l5fTi5iX*X9K:ft-pT<^&, 

cnfCX^-r:$:5|50|^fiJS5^'i)'^$rJ5:^X 
:a » 7t ;5Q X ^ filJ <0 «J m /f 7i i' «: X 1? T tKIJ S r 

- ^ w ± 1^ I. ft rt io ifc m n t ^ ti ^ 

X7)siE^rcJigfT^i^*^'&^«?fl^{lPE;^)^,^. SfctCit:^ 
X\^i>V*bX^^o 

nJikT<oJSSLm<o^X^A^vcmU':$^ hti^x 

- I 6 - 

^ ^ yi^ I s ± ti ^ c t n X ^ i:> X, 

Xf^ ^ < K«il Sfllslltoltel 9<OSJ!tofCxc?-CEI 

i^y h P*^'>*^¥Lmu/t*Jnz?»b;y^ K-ft:! 8 
bitx*-!? cey^<-5:f^te^^-6Ci:rcxi>xia 

- 1 8- 
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1 



2 0tt^^l eoifiig?^:^! l±T<D^», 

2a3:ffi«K:ffl:frt b n;t«-^2lSSi S G P , SGPO 
rc^;tbn.IS|SGP , SGPO30»b-&^l 6© 

2 0'^'^jfS5n>5i:^«^^oTU^Ao {iUSGP 

SGPU«:^¥1 60^5ft«tt«(9>fyi lOiE 

Ji^fl-^mi 6 tlffj^^-^^l 6 A;0i^fTT5rtgrc 

iSffi$nTv^-6« 1 6 A J:rctt tafeE^<^X 

y hTLP;ds%lffi«nt:*^J?» C<D-'>^5r h TLP 
- 1 9 - 

(U^!FtSfir&i:«)*jg$«gliSGPO^( 7^x1 1 

BiIg5SGPofsr^^U"C^5ll 6A«C^^bn-^u 
y h TLPp^rcS3:^Tbix-cw*-^*';'^^ ^T$ 

){«£o-C-&¥l 6A.;0XflSig9'f>'l lAoai&tt 

hTLP;^J^SfiMC<0-?--7'>n.J:K:^ 

1 1 -JiK A 5 n/t b te»0 M C (C J5 u*ff U X A 

(om^ . ^AXAoBiiR*-r&x 0Jc«^*ct 
^; fg T $> & • 

- 2 1 - 



TROBTjjsait^n-ci^^jgosexAa!! sjce 

a?il5n-C^/^*XA^:ffi»Ctt*I5!^'fi^i, hTLP 
±©^KX:@rJ{Xi^<Jgfi3 1 X OfiDf^-f 

-60 Xxfi^x 3 1 K:iRfrt$m:v%;6iA 

iXJifiai 5 A. (^i^AXAfcyq X 9S0 

f^-^^*, rSJX:^«li 5T<iyIAoiSe?i!(a^:iti 6 

(O ^ y ^ U C\ <D -T - ^ Wivk '^^ 

fL-rw^XA( i:^i:W:fiSb35:^)*ifuat>X 

oX:^p**y Y K 0 ^ t^WiY^-r ^ t^vcxm 

T tt 0 B T ja^mfOS, ^^-talffl^fllS 3 ^/t 

X:ftt|S|Xte»»bttSttU-C'<U'9. hTLPj:(W 

XAit!tirtBiS3i'^iptin-r*x9f^!ror*. isa. 

- 2 0 - 

g^J^-^mi 6 . 1 6A. . ^ y hTRO 
BTCi)S5flP«y/tiC>0'^7-tt^ifiiS7^>'l 1 . 

I 1 k(o ^ ^ ^ n ^ I ^ vciii 

, 1 1 A 0^«ttit (SGPO.SGPUA) 7 - « » 

m20(i)ttX:Pr'>^'r hTLPoy^ffi^r 
la (1) ^ "C y h T L P <y ^ ^ <^ 2 
E<^>«STe?fi)tU;tXAi(X«rtgU3 ljJJ^^«7bnT 
*?PiS373?oWTW:W-l 4ffl<iyXA*»Rlft'r'6c<»: 

-<u,hTLPoi£iraj:ffirctiX:aorf^ 

y ^TROBT7^5^^^^1■b^^^:if•»)'tcy5:tt3 2, 
K:w:7K¥P5rsjoT-A 3 3 2)sKiau-c®^«i'biv 

fg)T-A 3 3W:5^9Jo:35r^rcjiagBjfg(C|«j53£3*T, 
T V/^ * . 

vc^ffnrbtt-ri^rtatotT-/^ 3 z <o:^%^^ 

^ y ^HiJH5c:ft3 2*^'6w:un:n®ffi«<y«« 
-22- 
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A 3 30tt«ytt>5»Cli||g-C|AI 9«c«ja5n 
h o 3 0ttlAo#yhTR0BT(£>tW«iag 

81 T 4) -6 o 

Jift^SD^rtgrclSW^nTVA*, 3 6H^«16 
ma (IJ 7^ S (4J »c m 2 SI (Ij . (2) IC ^ L 7t 1) o & 

PjiauittM c (2;x - T A B 

P, » h P L U T , i «J S P D b X A 

- 2 3 - 

-ti^;?MC . j PCXf^^:05jfiA5n*i» -to^ra 

r: j -N^^ig^nAo xraxf^«&e?flDX;&5%Tu 

u^TJM^^C 4>MC j -vcyXAO^iii&iS^r*^ 
^ tD^X^ h 1 •:?«yXft«j<DjDXjft'F'*cx#irWm 

*• X«j2l»(Hfll««2 1 i»f*Wfftt4 1 <!:«>fHI 

i'l lX>*feife^i9.T14-s(Z>»A» XiK 
iS^-^ >'l 1 Btrcw-t-y hP^O^lDifXO'X^t 
bTLPj:T<d>X^BiKy KTROBTO 

it * , 

XA!i$j(T^-rx :>K:ieiSffiyffl»$sat2 I i^^:^ 

- 2 5 - 



41130354-84780(7) 

^3tgi(3)nc^3H(2)o I - I mm^mmm-c^ 
1 «^i®s p iiv-h<o^umr^io m^-i a - b - 

Xfl&eJXAT 2tittS P D-v^»-r4tef^«> 
tOe-tf UJC)"CBfSOX;ft;0J^teS P DfCSt^UW 

<-r^<t^iia(DjB3g7^i/i lA . x^ni 5 

^ :y \ l<iy^8niHJPCm30(l)O^ii&X;B,pSTL 

Gtr-^^':. hPL^::ajR®Sc:j'i)ui:*'»r«^* 
1 6icx^>t:0fs«>MC^«A5n*ct;&5-ct 
»4BittmiaT^5n/tiJRAzipX'/'j*'yA 

- 2 4 - 

1 6 . 1 ^ K t<D^^ilkU^m^X - 4r 
n <0 ^ «l ^tTO-r^X\/^o SGP . SGPO . s 
GP0Attglli!EL.7tJn<. JteiS^-f:^! 1 . 1 1 

u /t 2s s fir is * ^ r • 

Hsy^MCt^coNO&ft* PDP (Power Dis- 
tribution Panel) *-xa*^^§^«^^^r«).5)tfe 

t (5]|E«J/tiOO}8^^^^^ (nonmand Pu I se) 9 
>fi^52T^X.e>tt4, X7^>'53CXl)-7-f 
~ K-<y ^5^''^A.J<;^«Nr:Sla'^-^5n&X 9(C3g: 

X^^i^S 4rcx^TH]liePDP«>»f>«>4^-^ 

^» X9-fi^5 5(CX-p-C*&5^-'^y^»f^O^ 

-6 • 
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9-fx56 . 5 7ntNCt>^--$ry:s^-58t 
(OfSi<Di&-%^^>"V%>^o 5 9ttMC(Ditt(De 

^ i< h (Shunt) ta:^Sttfe»JgiJT$)4o X^-^^'MO 

5 1 5 1 - I ^ h ti ^ c t 

^ 7F -t o 

^ t ttUimm^UX i> ^ o 7 ^ ^6 2 . 6 
HEta»fi851-3<!:'^-'>-i'1^-58i(088^fti 
3j?-r<>OT*&, c (O M X 5 fiF«Q 59 «:« 

- 2 7 - 







^T'ST 


FTCNN 


1 NETNN 9 ^ ^nft^a-fr J !• TSii4o 


STl 3 


FTBNN 


XANNrf«irfffl«fi«*v/t t 6 laJ'^ ^ T*n*o X 


STl 7-2 
ST7 1 


FTWNN 


flt3t««*^* 'J T« n*« 


STl 8-2 


FCOMNN 


XflrNNi>ilB}i;J^"CfcA«'S'. |S) u.ttffi»c -b 7 h«n4o 


ST76 


t NETNN 




STl 3 
ST4 5 








FBRK 


XA5ft»fifmLfct ft 1 hT« ttfto 


ST6 I 


FWEAR 




ST60 


F iNET 


i NET h^^i^tft i3&J^FT3n4o 


ST48 


FCNST 




ST3 8 


FCST 




ST34 


FiNUL 




ST3 1 


FNTCAL 




ST68 


FWCHK 




ST57-2 


I NET 


1 NETNN a)tffi*man INETNN-INET 


ST4 5 


I NUL 




ST3 0 
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8T32 


, ICNSTi 




ST36 


ICNST2 


•S5?1RWftfl1^:SE«5£0/tie>fflv> b*t*o ICNSTI ©aft 


ST36 



^^1654-64780® 
- 5 8;0*bN n^tit'^fe-lbiT--tnw:it3-C|nlN 

W^StiJ-xa'AfeOXf^^olKA^^* Et'^^^nm 
X9^i'62 . 63«:^-^:^-9--58t8&a 

r RBSBT.ONTC. Cycle Star t .M U 6 

cix.M05.sTP.ssp. save 

- 2 8 - 

* 1 « 



( NNttXAft^fc^-r ) 



E ^ 




yrST 


IRl 


ICST/INUL 


ST32 


I R2 


ICNST2/ICNSTI 


ST 3 6 


IRS 


1 NET/I NUL 


ST4 0 


I R4 


IV/INET 


ST56 


IV 




sfse 


I I 


Y X t- 'BitlX 


ST56 








C IX 




ST29 
ST5 0 


SSPl 


sTP«i© * t . l^^^7,i^^i^^^W'i^^^^t*^ 


ST51 
ST55 


S8P2 


STP= 1 o 4 1 1 ^ T « *t^ £ttoEHe*tS«»« n 


ST52 


STP 




ST49 


ONTC 


3El6rcxANN^'«yB3^-c^^&i e I br«n*o 


ST5 


M06(%7) 


XA321ll*«3E7 «nA:ttl*«*^T«K&o 


ST7 
ST2 1 


BRE8ET 


FBRK fc^ 9T-f *ft^»i>K«»fiR?n*o 


STl 7-3 


WRESET 


FWEAR y T-fift-JftKafiBSKio 


STl 8- 3 


RESET 




Stl 8 


SETF i N 


I -POX ANN Koi/^^ FTCNN K 1 ^ rS 
n /fe i # 1 * ^ 7 5 n 4 , 


STI 4 
STl 6 


TNEW 


XA-* '>^0 FCOMNN ©*t»t)B^}B1g3 ii-iXAp 


ST7 6 


SPTRBG 


XAa*?0«<^*'^X. ^>^.ft t 6 . TooLO = -K(X 


ST73 


TBR 


f^j^ # SPTREG ©m ( XAS^J ) XAX«ffl 


ST81 



6/25/05, EAST Version: 2.0.1.4 



1^-5 8 .g&S«39:S55 1 - 3*-«:*CU-rCN 
C -ft (Computer i eed Numerical Control) U/t^S 

ONTC No )*C3^JoLTJ* hT$n4, 
^yrfflfilttJiffiOATA-SET* - 

oNTCijior-^*^ ';tt*« 

PTCNN(D7V7'ttX:^NN(0NTn N 
HESETh:FTCNN^5:e^<^79^(yy 

^ y tr ? iNET; PCNST .FCST .F 

NULu, -tn-^fnss«iBiittfltfla:dJ i N E Tie 

-.2 9- 

NN*'XCK|S|XANN;dirai;XA?^««^«»2lc<U 

X;ft©li:3»C®T-6«:<fc^^TFC0MNN;ii' 

i NBTNNoffiifiUlEttffifffi? i^L 

^iE^SSS^fiUmiltfil i NfirNNSr-eLT 
>*'J¥it7 3A'>.|?iau-r*'<«'d-iCffiflJ-C* 

4o _hie5^>'Li«:^u-r>*';^it7 3Aic 

tt:;?Hia*rcS^«5n«:I:^NNo i NETNN 

dej-rL4>-t<;ij«Uffiffiffirc^5n*X:aNN»i:?tiL 

- 3 1 - 



^10^54-64780(9) 

:^ V 7 ^ flit t t . S««fillK:A^>tti, «)HIJ 

tm^-^ fin. t ^ ^ tu^m « a ^ h 

^J&Lrt^E^S ^ D ^ m ^ n G T R i ^ L X 

fitt7^^/r^ A - D aS^W^r ^tfttffiiC 7 2 ^ 

A. h fi ^ o 7 3<g;/'^u^gT$>t3TlBi>*i; 
^i^c6)tf'ircjaOTX«ctft$n-6XA<iiJ'&>* rcJiu* 
i^i;«)X:a(^<y^-^5:NNT^T)<iOiE'SJ35:S 

n^)W^i^mn:timr ^nmm \ nbtnn .lai 

i NETNN hT^n/tCti^-fPTCNN 

Pdx AN N ;^5f «fys 5n;tca*^rFTBN 

N ,PJXANN:d5»«fOS$n7tc:e!: ^^-^FTW 
-3 0- 

i NBTNN^tfe«l-r*/tie)0«WJ7^-5^ hiiJ^i? 

Xr^ i;X:Pr?^1ftci)^s[tx:$:oi^w:3:^ LTfi^- 
iNETNN^lWUft^^hTLt'bX^, 

yh 2tty* y^S7 3 A*^3:riggtta® 

7 2»»e> i NBTNNSry^y^ii? S'N^'ftl&t 

I^JS SB T.$> ^-CJ:KI;^NNrci oT^figwlIf^ 
%iW5:;jDXL-Ci/^-56S«^-WHiJm5ttfIi ONSTN 
Nul'btcJ^^-CifcfeiLlV^rJStWLi NBTNN 

it«(aiV;dJi NETNNoS&fSxDi^ft <4 

^:-5>o cnf>(OflJSfi'^(l>*y^iJ:7 30g|iS5 
7r_^(FXWNN .PTBNN)e>>*y®iS 

'a-HfiiI^7 6(T:3^r)NCig(ilCz?»e><iJ5^'^ICXf)X 
ANNcy^^D (Feed) «rSP&65K:St/J^5-t*, X 
-32- 
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0 Retract Cycle *^it>-e"tXANNtXf^%lW 

w:ieA5n^Jilgiirc» ^KMCcxA-^/'-^i^^ 
tc^mfUSX:aco<t§X^30i«v»«#W:X*«l 

1 5 X)» b rax A 3n-6Xe*^To 8 1tt 

»ru^>xf^«5;diMC(yf^aRtt«^«rA«^*X®* 

^T. 8 2 Hft^X Ae>a*^ ^^To 83ttfrL 
<^A5n;tXf^^ffi<^^PX7'Pir5 A^rNC^ 

it;^^ll^7^tlpCit^Ri^•e*x®*^:^• 8 4 hot 

«n«:XA«^«%FX:^:6iMC<yXA-^3!''^>'«^* 

-6;o>S»»*^x y ^:r*X^.*^U^t-tS^^«^ 
|SlJ^*&XA:6*«^^$«^«I^X:Sr(t;«l©IS^^^N 

• - 3 3 - 

X, ^mnsam i NETNN;5J8 y hT, 

XFTHNN^JJl i^y h . PcoMNN;^J 5 »^ y h . 

5.n -CU^*o XJ^NN^OSO 1 - 02 . 03 . 
0 4Hrai;?^ttOXA*^U(FCOMNN = 00 001 
; .ra»w:o5 ,0 6t3:ra-«>X=^^^-::^(FC 
OM NN= 00010) J^TO 7 . 0 8 (FCUMNN = 
00011) .09(FOOMNN=00100;«^ia<.T$) 

XXA*-t0 1 . 02 . 03 . 04(!yiNBT 
NNtt^tft^p-Ct-i^-frfioFTCNN^O ifttp 
■CV^4«>W:Ciie>XA0 1 — 0 4K^5ES«JB'Jm«t 

X;^o 5 . 0 6 (o i NBTNNK:w:rai;fiEtu 

-C4§r'*0101 l001;Oi^h73fLT:*'!>{«e'» 
-rFTCNNu^jrciT**, U»»UX^0 5tt; 

FTBNN=0 .FTWNN=lT«>t>Tfte)ft4HI 
S:0J«5it;tC<i:^^T, XX:i.0 6ttFTBN 

N=l .FTWNN=lT^o-Ccn«:^J^ttW 

m^t>^ni^ti1tCt^^'r. X^0 9tt iNBTNN 
- 3 5" 



4$Ba@54- 84780(10) 

{auc<L><5:SoxAe;MI&W:-r<'tT»n- 

r> 15^ © u X f^ iszi tj^ as A 5 n ^> gn k: X ^ ^ 

v^v^tiBA^n^o 

rSSfiIS^8 0 . 8 OA.ttS-MCfiyl^-T^c^i^;** 

m7i^w:m6[2!«:^u/tt^w§iS7 2<OA^$<t5 
i^/tleIK*^Tc l^j®«:i.-'t^-r 9 i fi^Ki* - 
9 2W;igJi£Ia]K9 3W:'/i'i^hSk» 9 4ttl6« 
Ip]%» 9 S 7 ^ ^ ^ 9 6tt:A.-USEfilS 

97tti9iia«. 98W:m»8t*^To A.-D«:« 

$9 6»*b<ya:^tt8 tTj, hT'jSi 0 t: y h rm 
jK^n-ri/^^o ccDm:tifiaw:flai;tw: i N E T N N 

-t<oR1S^:X:^NNK:«^53-^•^:9?ac^^^-cvA^ 
<>c ® * ^ • 

g|8iarci?l/>-rX:B.#-%'S:2^^<Dl OiitKT 
^-to {flUO 0Ktf^i;X:^;(>5®T'6XA^A'-:^ 

- 3 4 - 

= 10010001TFTCNN=i , X ^itm 
^ T o m 9 11) . (2) , (3J . (4J . (5J . (6) . (7) tt ^ 6 

^9lia(i)^i*v^-c:^7^,rCJ[UT^i^ST 
tg5«t:r* ) 1 XUm-A'^UA-^flht ST 2T7' 
^^)^UlZ<or-fi iNBTNN >F C O M N 
N . PTBNN. . FTWNNJfel^i.fiO-r^TOf-. 

ST3T^if - hJg^;Oi^Ae>n*t«SST 
4-^^»r)» ^ 6 0cyifc«1HlSaJ 7 4 #C|ftlrr bn-C 
(/»4^-^;«*')0«f"Ol-PT4>&SBTF iN 
•(yt^5,h«tMiS:^»y^-r*. RI1»-^SJ3TFiN 
oS^T-b <{: C 6 W:> ^^w: i> ^ X A N'N 
5n(cn*0NTC T O O L <»: T -5 ) PJX 
ANNO i NBTNN<t*iy*y¥i!:7 3€><f*t 
hT5n«:2:a*^-ffir-tFTCNN<iyi^5r h 
-36- 
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2rSETF i N=0<!:3n-CV^*OTST5-« 

mvcmi»itix\^^x^(o^T:c TOOL) 

fTfturair-^rCJ^IC-^^^T'-^ i NBTNN , 
PTCNN .FCDMNN.^TBNN .FTW 

V T o iDi&^ti:^ m^(S><D:^^ t y ° ^ 9 

r S T G 1 t Hfrr >& 0 

^ t t (CI i X=l )PCnt;*-'<V'-^~:6J0N 
- 3 7- 

5^(J5gST9TC i X = 1 t^<>tXC<Dra^ 
ti rtm^ nmx J rcs^-r* i NBTNNor 
( j +1 ) t^mm S T 7 T (y MO 6%7fll-trcj: 

JXwlAT ( j +1 )OXA?^«;d^%7T*iS 
(j +1 ;rc3^tr^iNBTNN(NN=j +1 

;coM;^x^hT$n*o BlJt>XATC j +1 )«: 

XA*C»ttUt5l?7T4« 

iXPCfUSS T 6 305* - KA.UTO<OJa-&o7'o 

(fi)m6ia(<y>* ';^S7 3rcJixfpj5nTu^4)H 

- 3 9- 
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#^©54- 64780(11) 

^ h T^ffiPiONr*. 

IHlsSTi irja:^hTlffiiON;{>*S;o»5:5^x 

*^*y^a7 3<yiNE T N N C ^ N N = j ) 

■r*o eXu^TSTl 4T||«Ci^:SBTF i N <D 
9TNO(y«'frTftt>^>i«;0sWSBJ«B#Cj8U4 

v^itrctt^ssTiO'N^i?^ i^yriffij^jso 

NT$>nfj:STl STOSri NBTNN . FTC 
NN(oT-^^v h iL-r^ hru» K^ST 
1 6-r05:SBTF i N (O r " ^ ^ y > t L X 
A^m-fil<S)'^®-6a X, ^SSTl OTNOT* 

tinm.m'^mj^<s>^^^p sTi6*??fTL/t« 

-d-tti NBTNN(Dfla3dW*y^6l:7 3 ^ h r 
- 3 8 - 

PBRK , »i^m^r ' ^ w E fiL R<o r - y£ 

y h^sflJjgSTl 7 . STl 8T5^x,^3n^o 
r^flSTl 7 . STl 8<<yu^-::5n;o*TYBSi* 

-bt-^xy r^-fl'-rsTGa^iT'p ^^ao 

nTV^*XA(ONTC- T00L;*CX4)3?W 

FiNET=li::9:9CO^g'S'tt®'vi^>6„ ST 
25TF t NB T=0<y<tSrcWtST2 
Fr:NST = lffl:*?t>S«1iQffiJ*^figK:AoA:<!: 

flissn/fc^-att^^^Ao sT2 6TFr:NST 

^OO^-fi-tt^jeST 2 S-Ni^JjF I NUL=1 

fy5gST28TPINUL=0<D^#HfUjgS 
T 2 9-^^^!J^tt:0iWSOl5I|Ea«:398U/t»»S»* 

SST29TniX=i-r«>-6d:ST30T» ^ 
^ T-TM 1 ras^^t^— S^MTM 1 = 
-4 0- 
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I I i I - INUL 

ST3 I-CINULtJJ^ hT^n/tct?r7F-r/t 
JoFINULcyr-^ti's. hT-So ?£ 

^X<i^^5e3T 3 3Tl B^lt^fCib^Xhtirt 
/h«:itlR«n*, ST3 3TNU-C*n.W:3T 
- 4 1 - 

INUL icyjttofiii aa t^io^o ixi/^Tfus 

ST4irc^^-6. |tlST41 .ST42 .ST 
43TW:ONTC TOOL<D«6iSi5fa*fUS 

JPJSS»K5 . Keofll* I a3<0*S$(CJ5i: 

-CgC5!T4)o 2X^/^TlHJSg4 4iCt?\/rn:fiONTr 
To 0 Li^)!i;5L-mi NBTNNj^J:* hT^tl 
-Cw*Z)»S»»?:5^x3P^L* YES35:C>ST45 
TiNETNN*iNt)T<!:T&« NOT*tV« 

ST4 6ic»i»s'gi?iajm«ffi£*8iaii^xr';i^ 

^U;ftffi;DD^^ia?:iNBTi:L, |^«:ST47 
T(*lfiai NET^ i NBTNNrcffii^l-r^o -tu 

COST4 6 . ST4 7C^7'n^9Aj^^yr 
;dJ?7t3*l.4>a)iaSTGl«>DA.TA. SBT*- 
KrcX4>r-:#' i NETNN;0J>*y^g^7 30 
7' - ^) ^ hT5n-Clr>;iW^'&T«) 

- 4 3 - 



1^580354- 6 4 7 8 0(12) 

" ^T«n-cu^-5IcsT.IAlo^ia*o«:-rio 

f«SST3 3-CYBSr$>^tST3 4^^!? 

finE7'-i*'y*>;^<iyP/f^sT(or-:^'t^y h 
*i*c-t,hr4), cnrcxuBiiKeoNTc t 

^9!a(2J«:*'i/^T:, ST3 6*ST3 7W:S7!f 
^^^-TM3 = 0. I|i>a4 0 msec -C4lil'eaft'J 

isja?r-!fvrg ^^^ru-c-tc^^s^jD^i^iarf^NST 
i*^«)>6o XX 4 m It :y r ^} :y ^ m 

«rc ICNST2 *^iC)-t<t?ifcOfi£I R 2 *»mT 
*o «3eST3 7X^1 R2;diC'^f^A5g»K2 
( = 0. 9) tK3 (=1. 1 ) (DtOiffC^ iS>^^n S 
T 3 8 -^j^ D FnNST=l .T^tP^^S^-WBUtCA 
•=.;ti^5£^*t*« XST3 7 XU Oiom^nS 
T3 9->.5^J?ST3 6T5mi3rft7'-^>*y'>^ 

^ \' T nrtr - ^ icNSTi.iCNSxa^-xo' 

Hir?BST3 8rciX^-CST4 O^^i^^T^iT-^o 
[e)ST4 0rc*-\/^t»l^<^-TM4 = T). lfj> 
- 4 2 - 

n7tCt*?^T7^^P i NBTOf'-^J^y h 

tuxiT(>i-^yb-$tii>ct^7ri-ro xm 9 

*j^Vn-CST4 9-ST5 5»^b3:*7'o^7AJ^ 

^ ^ - 6 T G 3 <o^mn^$6imm ' ^ 
vcst^{^istxi,i^it(o&m( STP = 1 ) -as-^A. 

yv^UJi^X 'ivc-T^i><OX$>i>o 

fiPt,ST4 9TSTP=lTe-6tST5 IT 
^«ftlaJ«c19ih*^r«-^SSPl •SSP207' 
\i y h^rl^-ty hT'So XST4 9rST 
F=Q<Oi&^Xi,, ST5 0Tr:iX=lTfl:*? 

T5 2TSSP2(07'-^*^» h5:0*CTA, 

4!«se5'3TS3 p 1 = I (om^^^m^ ST 5 4 

'>.»»)SSP2=l?:^xy^U» YEST$)4> 
tST5 g'NJgtDST 5 STUm^fi./tT^-iJ' 
- 4 4 - 
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iv,iR4*^»;T-r4- 

fllSS 4 TNOT^^iST 5 5 ^» D 0. 5 ffp 

©Ki^xA.gSSPl^Ot^i^'JTT'So ±86 AT 
•^S SP l«i^I5ISi?ih1S-^STP = 1 

0*C^flJ5rcO. SlI^aoK'^xA.^SSP 1 = 1 

= IV gt 3« 5 n * 0 
i N£T 

iXViT^USSTS 7«C1^5ST4 2XttST 
4 3TS^:S5^^7tS»^SK 5 i:K6©hflw:flI R 
4;05ffi*X>»S;0»*^x5'i7^:^t*o ST5 7r 
NO3tbW:40SST5 erc^praSTS 8TK6 
XJP/h$»TixW:S,T59rci^pIV, I R 4 ^m. 
n ^ V 7 ^ tl^mf^O^^ XST5 7TYBS 

- 4 5- 

PCW^TST30ei#JftX3l®'N»*. ST 19 

;Si(5)rc3^Z) ST 2 1 TMO 6^TTJ5:^9*)2X*Cfi! 

«»f-*y^"r-6o ^llSST2 1TYESftbST 
20TBOiEL/tX9rc7'-^ . 7?^*^t;r-^ 
f<JSST2 1:diNO«f>^iiffiX5l(5)*CJ&*o 
XSTl 8TXAO»lftf(lS77^PWfiAR 
= l;d«fiJt3rU-r^/^-6tST2 2 ^ ^ V C C X 1t >i 

ST23T:PWBA.R=0K:5n>6o -tU-CST 
2 4 (CJ^ 9 Peed Hold«:Nn$gfaiB8-C«?^$^tT 

ST2 2Tr!YS 0 N ix X \^ n fiifi S T 
19--J&*o m9!2Il4)ttm9ElUJCoSTG2rcK 

s-r^TTPfo ^90(4)*C*'l/*T, STl 7TYBS 
«JtS^()SSTl7~l'^!^!), fS3STl7-l 
T-t©I:BrW:Jit;5r*JffS^5£7 7^ FTBNN=1 
^ i- X > ^ r i> * STl7-lTN0«:e>ST 
-47- 
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«fra®54- 64780(13) 

s T 2 TXAfffittm^-f , ^^^lUNrcsm: 
t-nws T 6 4 T»fif«g«-^S:Aj|Br^T*n< 

5lfif-tO^)<t)«I#^S;Sl(S)^t^'&o ST6 2T 
OFP•^35:fet>^Jftt^^m?:U«^7^^WrST6 2»» 

>K6cyJa'S'*C|aST6 1TFBRK©7^-^»^ 
, l- ^ I VC y h UJHCST6 3TXA^fatftffi 

X7r.'rtin<'y-<r:y^-<^^^;i>^ ST6 3T 

^ y y vc^vixfsim'r ^ 0 s \ i xx^u^isx^ • 

i|50gFBRK = iTSJfKsrUTi/^^tSTl g'N.^ 
»)NC$|tt;i*RBSET5nTi/>Az?»SzJ^^xy 
^ -r h ^ aBSET<X®*bs'T20^^i)mi 
Src^T^ffi-^ ( iNBTNN.FTCNN. FCOMNN 
,PTBN'N.FTWNNyMne>^7 9ir^Xl>'7'- 
^ (INUL.ICNSTl.ICNST2.iNET. IV, 
IRl .IR2,IR3.IR4; 'JTT4o 
- 4 6 - 

1 7-2'^»5rwj75^PTBNN=l4-b5, h 
r-So XYESTibiligSTl 7-3'N^i)iTilS 
Tl7-3TBHESfiT=lQyfci'y hi^xy^ 
%?7^^YES«e>^ffl^iJSgPBRK = Ift^VT 
L-C^Stt^a^'N.^A, S T 1 7 - 3 T N O b S 
Tl 7-5'^3l?i?raSTl 7-5-CYES:0:bS 
Tl 7-7-^l^5«Di!EU:^7'-^<!'Xa'79^M 
^(0^77^^^yTL^«tX^(S)'^^*o XST 
1 7-5TNO«:e>STl 7-6'^^!?NC^ttt 
ORBSBT*^»y^t^|BISTl 7-6 TYES 
3ie>STl7-7'>-. XNU3ib'&flt;a(a)'^3&*o 
ratRKlLTrS T 1 8-CflHifgS79irFWBAR 
= lTt>*^:STl 8 - l-^^^I^ISTl 8 - I 
TNUJibSTl 8~2'^^.DFTWNN=irc 
•fey hUSTl 8-l;&5YBST$)-6iSTl 8 

- S'^^D WRB S BT=: 1 tf^x y ^-f*. 
iXV^TSTl 8-3TYBST«>*tS.Tl 8 

- 4 r> 7^PWBA.R = 1 V 
T L T El ^ cy -g- JTtX^ ©-s ^ ^ p ST18-3T 

-.4 8- 



6/25/05, EAST Version: 2.0. L4 



T7KU«:iaS35»illSlX't<6)^7' V T i M iO h tl ^ X 
^Wl^o-ru^^o m9BH5)Um9(a(3)<UST6 5 

e*I;ft(ONTC TOOL)NN*ffl^/^TX 

ANNo«T*XA-^;5^i^^'1'<^JX:^^^ - 
(t)T^T«^X^NN(i). ( i = l . 2 .-n ) VC 
BgLT77^FTBNN=lT«>oft«^» PJX 
;^ir/u- 7'<i;Pf<^fi«WX#rNN;dilX<wXf^%l«J 

»0X<uKrc^OffgSSn*'«TrcB0KXA-^;tf4> 
yoHUBBX#lr^^-7'wrcia>/>< i % 1 -^^^ojEn 
3:X:ftNNS:{^5^u-r^;&x ^*c-r*;t«>«iXA 

^9®(5)K:i.-l/^-CST6 2TYEST«>>6i:S 
T 6 6rc3^5 CCT^JS4HlS3n/tXANN(i> 

-^tct^X^^^^fflfUS^^^FTBNN^ 1 

^ 0 

- 4 9 - 

vcsriiz^r ^ ^ T y rTHF noMNN<£jX:Sr«^M 

U» PTBNNX«;PTWNN=l%-^xi.i?-r 

{aLXA^j^ift^iiSwiBSu-c-tK^^ii&X:^^: 

ttf&r&^lHi UXtt5fJS1^5£«)«^C£>jlD<»DX 

3t*j«xfiP%j(l)S:^<£>xf^«&(I)ictts«;t^«yTa: 
<-t(:^j»ft4^JSsn/tXATPW*-t<sy^ ^ffli^ 

■cg]j?exf^%»(I)«^7raX?i:K^7T'6X ^Kiutu^^o 
e£c>TBllSi2XATFWrcX4>ZJDX;6^jJ^-3X<>«: 
X %i in ci; X #1 7 U T *»> b :f ^ «J 81 4) X 

xerc*»^o-tf|cxBlJ^axATPW;^I^8*?^«^5n 

-b^-fi-T^^T. ^|&JXATPWi:pr|?^»«yiE1^ 

axA^J^xA-^/^'i^^ra^^ 1 t^tsScj-c^^Tit^t 
T4>i» Xf^^idJtozraX^r-tnJSsi^fl^TT'bct 
35iT$T — ^Xf^%i(I)*MC<yf^3ei«»»b^fcb L 
-C«iKJXA*XA^/^4^>'^-»l&U««'*^«4?> 

c 9 u /t c t nt ^ffiT «> * <o T»^ftiS k: 

f|i^>-CXAtt»<UJS^*WT^^f3:Bn5SL,n:)JP< 
P roMNN<£^^'r<yXA;!)iFTBNNXlaPT 

WNN = 1 tfi -on. tt^nm^t'^^^^t^o'z 

- 5 1 - 
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ST6 6TYBST$)-6tX^-^//i^>'<!l>«f*C 

ttJE'^SX^NN (^^f^jS5i^-C^^*u^X:R) 

XA«?*<i>7 5^F NTCA.L = 1 5:^x 
^>o ST6 7TNOT*n«:PNTCAL=irc 
■feyhT^o yBST«»*ltfST6 9(Cj»p»fL 
iAX^NN%XJIr-'^-;^i^P9'^^«&T6X ok:-:^ 

ttm ^ fat2 1 [^xm I la^c^rx 

1 6 . 1 6A. .X#(r'-'t/, hTLP .X^o»Ky 
^TRUBT*C^S^:05-^;Le>^^'5• ST7 0Ttt 
^il&3*^SXA;ds4^<t<>l^ttX^^;V-;?y 

P3«;^f^^f<JS5^/tX:^<i:5SlJl^n/cx>*5 7?*^^ 
xi/i^-r>6<. ST'70TNO^:bST67'^^^>. 
YB SS: e>S T 7 1 Tlil&5n/tX:^<6>^^7 

9;!r*orc^yTux, iEa3a:XArcia$»A.e» 

rcPNTP. AL=0lC^yT'r'6o f^^^^fUS-S: 

4)^^e)-cxA^sr^^^^t?'e4,^g^3Ss t 6 6 --s 
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FTWNN=Oco4)<7j)755«fi);tW:i'^U»»^v^^)SS 
cd;^P&TXA<^^iSa^§^*ttlTX O»t:L/t:5 355 0 
tL^t)^Tr^6a m9ta(6)C9:61a8«J7o-^.^' 

tStyXASJ^A'-f^i^i^T. aPt>ST7 3T 

y * y P9<wS P T REG (Spare Too I Regi st er) 

XJi*C>HE;L/t^a4H)S79irPTBNN=:^ IT 

7 6-^»PN0T«>*iST 7 S-^^^.-fOSS 
T 7 5 TW:tf^€fUS77irPTWNN== 1 *f^x 
:^i?-r'6o ST7 5TNO«:bST8 1-^^PBn 
feu'-;^^>'SPTRBG*TOOL BUFFER 
T«»4>TBR<0iltr*. SiOXAjK^HXA-^ 
if -i^ (O ^ iO T B RTffl3£«ftAXAii*y hOffi 
fje«:e*X:^tif©PC567tf3tt-Ctn*UNTO 

TUULti>JiJe^^nv XST7 5TYES33:b 
ST7 6-^i&*, ST76Trt:gtri2SPTRBO 
<WlfiT*-6X^tr-%wXANN (C B T & F COM 
- 5 2- 
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u^<,(0(cn^TNEWiT>5)5:J?i-r« ST 

T7 7TYBSa:e>15(jSST7 8'>^&p-t<DXA 
TNBW«>FTBNN«»-bU^ttFTWNNe>fcfy 
hT^-^i^xy^r^B ST78TYBSa:b 
ST7 9'n!^pSPTRBG0P3S* + 1 UST 
76-vl^x6o XST7 8TNO«:bTNBW- 
SPTREGvc-ksr hT*p i?l^/^TST8l'>.|^ 
XfUSST7 7TNO«:bST8 2'N^.9t^ 
«?XAiteLe^7» yH5--;^S:«S5uST8 3T#^1» 

-A.OFFiC-r*« C<y;^y,rST8 2 . ST 

TOOLrcMLT^mws^dia^n/tt^icmg 
HOjo s T 6 5»»e>e>JB^w:xo"rNr«ii3^iM 

|Blia<yST I 0 l-STl 1 OfCJ5?V^T» lKl5g 
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ST 1 0 8TNC$gtiStHfrH/^If^%?(I[)«tX^;5 

- ^ :Sr ^ O « -S- . Tape Rewind) 3|i:5l«6<P8TttN 

(Dffl O X r o ^ ? A * S *7 ^ 4> • KV^TST 
lOOTBRBSET^rl^C-feyhUSTl 10 

-ct^ o^^^Yin c,m^m<on^\rxs t i o 2- 
sTi 1 ota«v^TOTi7'Pir9A;diftgee$*i 

* W IT T * -6 o 

TUOLK:08L•Cfi^ftfUS;O^35:^i^^«!:Sm9® 

XA2S5<£>)WE;S:ST1 1 1 — STl 1 ST^-f, 
STl 1 lTXA»i^^0S;6syBST«)4>tS 

Ti 1 2K:ijjj?ro^5Ajg^5n/tXf^«5w:jtj 

T*XANNc^^^5l:5jg5tt:^5F*^«l-lllI 0* 
iScU-bo ST 1 1 3Tia«iSu;ti£2><a-t'^;5£» 

- 5 5- 
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«pSra54~64780(15> 
ST 1 0 1 TFBRK = lO^ttKlS^fliYBST 

tXAoi^ 0 (Peed);5S HoldSn^o iXv^TS 
T 1 0 3TNn^<iStteHESET<Z>«-^5r-^;t2X 

U^TSTl 0 4TZ«6(^iia#m)oas 

(Retract; 18^ ;di^;Lb/T.*, CillCJro-CXf^ 
^U;«»C?X^tt8llK5n<>p R^^TST 1 0 5T 
Tn^KWdXtA C (ornH^Wk^^ Z^To Positions 

% tlX s T 1 06To-iJ' - T^-r^to* 

^t»LT^>*, -tt^-r^ii|&X^ffl<OX:^'<l^jr h 
T L P « ^»CttiXOXf^«&(Jj;0«S»MC(y 

<4>. «l&XAi»tt--t^, hTLP;0«^t«CJfl)tU 

/t^-g-tlSTl 0 70'-i^y ^5^xi'^>•!^^ 

f (3£»; 
xf^%j(ii^e-<i^5' h — ^iiexA-w^s»h 

^ilSX^r"-* i^y h — ffUwXf^«&(lJ 

-54^ 

♦CflSTl 1 5-^»i>» WttESBT*l*C-feaP 
h-r^>o STllSTSO^JJfetTcy^'^nST 
1 1 A vc^ f) 3 0 5S<2yM5:«c3-czniX^fi|feE-a-L 

i6*o STl 1 l-CNO«:bCOX035:tt5i<Uia 

- h rci^iA-r sniE u/tjn < X:ft;t>J5iiig5w:fx^ift 

U T » 1HIS5ix-i) £ 0ttCt*e»7*/t«)IC» 
9 EI(3)<ya TG 4 rctt^r^ 7 D - *«9 BKTJPC 
TJ^To |SIia(7J*KW-r&tST5 60JXK:4^3eS 

T5 7 - lT»]K*feW<jyf^xsr^*L^»*S»*5r 

T 9ia(3)tra«S T 5 7 Xl^^^^S^^T 

0,fl)SST5 7TYBS3lfe S T B 7 g 'P P 

i w c Tf K t 1 ye t, „ h-i-, STeo'sJ^*, XST 

57TNO«e)ST5 7-2-CFWCHKil«C 
-fey h LZX^^TST 5 8T^jafOg;di^tt?n^o 
XST5 7 - l-CYBS^:biia^^a 4U S S T 
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58-^3^-6. ST58-CNOT**i:'ST57- 
3 -.3^ r? , [8) S T 5 7 - 3 rH 0 N T C TUOL 

UTST59-^»*o ST57-3TNOT«»n 

tf®ssT5 9--3j^&p c<oS9iai7)<D:5fercx 

5 7 );65NOT$>^W:FWnHK = 1 i:?i6«yT 
m«E<i>J:^3<>^«'^'Ci»<^1=(lS( ST 5 7 ;«:?T 

(^«'&ttST57-3TlV.= INULtft&0 

X P w c-H K = o-«:.-« nt', flPii fflS ?f t> 
n * . 

- 5 7 - 

fiijm«ttt?^*^-r. (£«7wA'^iL-ci oHz 

a»!»*&&J^*CftU:^»^«?^OTX1?J»Jolsl»?: 
^-To fBli3tJ^ia(l)rci?v^-C2 oiUi-i.Tfil Ve; 
fi|[HfiV-'5£iE?:^fOT$)*^J4 9 . 5 OSS 

«J6 Olsl§TX:B.«>^ffi1HlS^'f i^TBL«)i:C 
-&-CX:RrWmfUS%^^-«^Xf^%)OOTX4'!'»r'r 

/vwce iiD!eco5«:teOTiX5ft&ct35:<X5fffl«: 

|g T «) & • 

« 5 9 - 



«FgB 0354-64780(1?) 

i/^-c«fiiJw:Ai>«}ffjra<t&fll£7 ^^Pr: st = \ 
*c-fe,h5n*, iXv^TS«iWR«iyS77^PC 

e&i NETNNtIVt;&Sifc««ft-6, -tUTl 
R4;dJK6itK5 (y ffl fC <^ tf Hil E K 'J n.» 

ttti^je^n, iR4>K6ftb3fftaafl]s«n 

^^tg STP = 1 <fc4 x)ce>fmaff)j€.^»1Hls 

Kiawafws i-3te>iHi<£>'f^^-7x^^sii 
-c * • ^ 1 2 la u) . (2)fi K A. X & ^ fiS ct> «j 

- 5 8 - 

2 0»<yiiec?tB]X(y^'g'O-SlR'J'Sfitfflt?^*^'f« 
-bo »»^fUS<0^'<i^TWLrt:S^U2 3 OCm i "4 

f65^5AJ:cy^^S^<y8Jt?^*c*'^'CHX^<i^1?3fi'i^ 
- 6 0 - 
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ipi; ^^fiajgj^ffiaoffl* - f <o 'y ^ > ^ ^ ^ M ^ 

^ :^ m r ^ h o 

*t 1 0 3 a ^. 4 r V o - K * b ^ t K b 
hT?i55iX-6 iNBTNN.Ii iU-C/flv^bn*, 

- 6 1 - 

»i 1 grcx-pTagttsn-rjs-i^i^i^j*;^! i i 
1 1 3-1 14-TGi 1 7-1 1 z (omm ~ 

r <0 ^ ^ :^ t I 1 3-1 1 4-1 18-1 1 1- 
DACl l 2-1 1 3©»IJ»^-ro^^y;9«3ii 

^ fc fis « n « 17 n «: 4 b « v^, cfoit-^^o' 
Krcmi h mvctfv>x I 20tt5^ + yh«flE« 

- 6 3 - 



^iQi@54- 64780(17) 

n^o ^Ttei^-:^^^i 1 ifiet^y h(os:a-c 

^9AZ=0 0 1 1 1 lT35:t>t>^tt^!Ci^<iy 

1 1 1 iteD-A3C»Sl 1 2K:^;tbnM*ci^ 
-»KJ9©^1 1 3«:J^;tbn4. ^oT-tf'-'K* 

-^^^ 1 1 4«2s»?J^•:^l 1 etae^-tf-c^w* 

#trlS!lDffl 1 5*Ztt«);ffS:?5fS3J^:^1lBi-tfL.ie) 
1 16cylaH£«:p-^yx>'3-^i 1 8»»b© 

1 I loM*«^>-tfUi6*$P<«:o-ru^-6, 
-jK*-^1 1 40lBlflK«^©SfiE>7t«)i^3i^** 
1 1 7»»b<DlI-^;6sit«S^l 1 3'--7^-K^<5. 
^5fLTV^*o tl£o-r^';^^^l 1 lOfiSLttAZ 

<ATc:<!:<^AZgd5^A.bttt:<,-tor^«:ife;t:r 
FBPK:'x!^tt»«fL*t3fr-C«»*o C<i>i^:^^ 
^ 1 1 \ <o m.^^ - ^ ^ ^ t^-t h ^ ^ - ^ y 

m ^ ^ I I i<jymtt^^Nc$iflstRoggi« 

- 6 2- 

PJ U T -5 . 

u cix h nt&n vc (o ti ^ <o X n ^ < m 

- (inetnn; vc^\^xnnm: uxfi-wma^ 

^f^r^vc t>7t ^ y ^ V %.m.<oWLl^(o ^^'f - y t 
U-c^;L-6x^«:r-6Ci:X 35 « ^ t" y K -n^ f» 

<on^^ {^-^ ti^ux ^ D ^ xm ^ ^^[D'^mvc 

T fi « i/^ o 

(3) 2?c^9«(fCi;^v^-c, 10(Z>MnT<DlA-^>y-:^ 
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if u a tfi * s «c tc -c « i wi o 

«:^MC(yNC$^fii>-xa*iR3gftl)ffii^1t2 1 
- 6 5 - 

«:Xttu^iS^<y35DX?:^lt)'a:/b77j£<^it'^v;^7-A 

xfiPtotljrcj^ju-ctti ^wrci i«o-cr-A.sn 

^ <o ^ykX-iti h r - ^5n/fcOTX<l>»fXf^«Jcy 

**»nxaag-rnw: x v*. 

(2) j$i^^nifCi/^\^xn.XM.^ii':^^-^?^fo^XM.9C 
n^{.xm^XM.(D^B (PTBNN.PTWNN. 

79ir;0Ja::5tv>«> (PTBNN=lXtt FTWNN = 

1 )x^ny°^^^±^xM.M^rt^^-$tix 
^^^vcn^^vcm^-^n-^^i vc-^ ^ -c \^ h 

OTXf^%J«:3y'r*3!raXtt^fCiEa«X^*C X !> 

(3) ®*«i^"r&/t«>x#r-^^4^i^*ctt^i;«>5T 

m<^^tg<i'^«>'&X^rcJ^L--r-te>tl«5i2|c5:fflS 

L.Tl|X|ftLT4»-6<;yT 1 -Pe^XA^OJ^fSfUS^n 
-C *>fifee>l*lJ^I&e>XA;&iS^^ix-60Tv;^?A 
- 6 7- 



±^>Xf^^vcn^r^mxy°i^'^j- (T^-r-c 

% X t^p 

^±«:tRftt«n*x9rcu;t;0Jra'"fb', h;*^^:^ 
'4T9>(>'J:*3fe??5iT.SX^rca:^?"rv/^T:<»X 

• 

(S) X m 9 (1) ~ (3) © S T 3 6 . S T 3 7 . S T 

3 8*c^rx ^m^m^ \ ^ ft c t 

^•r hvim t i^x 

K3>IR2>K2 
TFCNS T = l»C-fey h-r*X OtCLT^XU^, 

CD ^^^vc z ib t tic.t^it>^xn^K\)^mx 
(^)♦c«-r'6OTXlaiI"bw:t^=»T5i^raxf1?^B^a)♦IM 

-66- 

® (3)«:*;'</^-tXA-»'/^-;^>'o*f«^l^?^^&<z>X:^ 
e^X^SrffilST^^SIr^W^tTviieJTtx^^A 

© :^^mvLig^\^xnx^^m^^vcm^xx^ 

<£)J5S«3ftfOS**?TO X «5rcuT^>^«>T X*^ ^ » 

^-frttrax^ttWRffiffl^n^ctjo^^v^oTX 
f^%osnX'p»fczj^i;-6Brtg<sfe*4^<:rsctrc 

(5) (5)«:*'\/^xXAI8lt€1HlS*C/i^S33:7'-^ll^ 
fflf«S*Cffl^>4f'~i' (f^;ttfiNBTNN,IB4 

<2) =»^^99K:i^'V^'rw:XA«>^as»4^»W:»ift4^ 
S^?iJ>6'«'-f-i^iC*?^tIRl . IR2 . I ft. 
- 6 8- 
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3 . IR4^:i'<5y$a<Jt©f||*^\/^-C-tii-fii1W 

^ $ ^ X ^ L -c \^ , -r^^p-blAe^* 
If tt 1 oczj3!^OTl1'T;g.»*c, ^^^¥CiiS:kr^ 

C i ;0i «T Hi T -6 . 

-6 9- 

^^_7-cf,</jiE^55:X:flrNN (PTBNN=FTWNN 
«S3it;tiSXA-^;ff-:^i^Wrc«#XA;0«a^? 

-cy^^QL^m^r uv^ xf^^<omxti.met u^n 

— -afiSigy ^ u-cx^ej^jji&'y^-'?'>' 

ttxf^%?^«ffi . ^^x^^mm t % mr^-b^vc 

m 1 iatt*i6A5^^-5^A03aglR5ft*tt«XJ©0 

a (ij (u ffi 0 , » 3 0 urn X A IS e 1^ y v 

- 7 1 - 

—409- 



ftiai@54- 64780(19) 

X t «^ -e- -f fiiee T -6 • ^ \^xm t> ^ (oi&w. 

«?»Jl4tg<D(£T*XA2li?Oi&«T«R^i'5 X 
•c UTrB)»iftfOffiXA3difl&a>X:^rc X *zraxi@ 

3*r-r*OTX i^irr*, c c t ttxf^«&*c 3?^ 

*X:A^i^^) 1 ^ (o^^x <o "g^mmx^ vc^i^'^ 
^ftvy X -ft i^mn^^xit-^tt^tivc^^yxx 

L -r lA ^ , 

^aiH)SiBfti!yXA*i^fflUTiA4V^Ci«:tSJ6E 

fusx;^tt^8gcy^^a^tifti;t)in*x ^rc^His^ 

^ntixnm^>mxm^kisk%-r ^ rt c tti 
^siu^^^-n^p < xt 

L-C» X;^-^;<f'>^>'P3K:'Rlrt5n-C</>^$>-5X:ft 
- 7 0 - 

ffiia, m3!a(2)fj:X;&*gffi'>u's' m 
3 0 (3} (a ^ 3 la (2j cij I - \ Wi^mm^ 3 la (4) n 

XAti^^^S'sXtii^w-eej^JK^^filJ^^r^Tei* 
»4 T ^ ¥Ci3^\ry h^^t\ntA 

y ^ m5m{i)n^^^H(D^m^^y v t - 
^>'-j^ii'xe>'Nr^tet©s8^si^^-^7-D y ^la^ 
m5ia(2jwc8iiget«iw^-y hw-'-^'^^iEaaia; 

(IJ-OJtt^tC^igjC X 4.XA^M . X;PrflPift<^>4^S 

-h* m9ia(4}|rlS?9ig{l)Ra)ST02a>'teo5? 

»wi*^-r7o-.^^ - ^^ »9H(5)#ixA«i& 

f8^*-^^-6«S^<iD7o-.if.^-|.^ 9190 (6m 
X^^M . XM.»1^<O^^T^ih^rt^'B(ON c ^ 
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mi 2 0 ti) . i2j n 6 f <y K y >^ <C X * 5^ »D I Sr ^7 

1 1 .1 1 A - ffijs 9 ^ ^ % 1 2 - ^ift * y T, 

1 4 ... #L # a: i; T , 1 5 - I ^ «a » 1 6 . 1 6 A 

-fe «l , 1 7 • • :P , 1 8 - ;tf K » 2 1 Jte 

fti) ^ ^ tit , 5 1 - tfe W ^ = 3^ b V 5 1 - 3 - 

g| «sl » Bft , 5 8 - x - ^ 1^ - % 7 3 - > * y ^ 
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ABSTRACT: 

PURPOSE: To undertake unattended operation of a working machine by 
immediately stopping machining, carrying a workpiece out of a working line and 
sending in the next new workpiece, when breakage of a tool is detected during 
the working of a machining center (MC). 

CONSTITUTION: At an evaluating part 74, the cutting current value during the 
machining of a workpiece W is compared with the normal cutting current value of 
a memory means 73, and a tool is judged to have been worn out or broken when 
the said value exceeds the fixed value. This evaluating signal goes into the 
part 76 through a sequencor 58, NC device part 75, thus the tool feeding speed 
is slowed down by the order fi-om NC device. This evaluating signal is sent 
also into the part 77 where the separation of the tool and the workpiece W 
takes place. Next, NC device is initialized at the part 78; thereafter, at the 
part 79 the workpiece W is carried out from the table situated within the 
working range of MC into a carrying line. On the other hand, at a part 8 1 , a 
new workpiece is brought in within the said working range. The new workpiece 
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is machined according to a machining program directed at a part 83 with a 
substitute tool chosen at a part 82. 
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